
Exploring Art as a Way of Knowing

By Meredith Tromble

Is art “a way of knowing”?  San Francisco’s Exploratorium brought creative 
makers, thinkers, and educators from around the country together to discuss.

Evening events at the conference featured art and conversation in the Exploratoriumʼs galleries. 

Art is a powerful way of knowing based on....what?

In what sense is art “a way of knowing”? What claims could be made for art if, for example, one wished to mirror a 
statement such as, “Science is a powerful way of knowing based on observations and experiments about the natural 
world?” [15]

While the question is philosophical, it has practical import in a time when, although digital technologies have greatly 
enabled the public’s engagement with image making, art has been stripped from basic education. In response, the 
Exploratorium convened an NSF-sponsored symposium March 3-4, 2011,  at the City Club in San Francisco. The two-
day meeting organized by Marina McDougall, “Art as a Way of Knowing,” brought an international, invitation-only 
group of “artists, scientists, museum curators, writers, educators, and other cross-pollinators together to discuss the 
role of aesthetic inquiry in public interdisciplinary learning environments.” [4]



There were many flavors of cultural pollen in the room: Tim Hunkin, a British cartoonist and proprietor of an 
amusement arcade in Suffolk, showed funky pier-side attractions; Alva Noë, a philosopher from the University of 
California, Berkeley, contributed a theory of consciousness. Marguerite Wertheim, an Australian-American science 
writer, brought mathematically advanced crochet; and Mel Chin, an artist from New York, discussed a lead 
remediation project. Astronomer Roger Malina, chemist George Hein, and child psychologist Edith Ackermann 
mingled with educator Gever Tulley, sculptor Mildred Howard, photographer Susan Schwartzenberg and dozens of 
other artists, educators, and researchers. The influence of technology was overt for presenters such as Matthew Shlian, 
whose skills as an artist inform his industrial work with new materials. But whether or not digital technologies were 
directly addressed, they colored everything, from the video that augmented handcrafted arcade attractions to the 
websites that enabled community organizing.

Cultural tectonics

"...knowledge has to be organized so that it can be taught, and it has to be reduced to information so it 
can be organized...this leads you to assume that organization is an inherent property of the knowledge 
itself, and that disorder and chaos are simply irrelevant forces that threaten it from the outside. In fact 
it's exactly the opposite. Order is simply a thin, perilous condition we try to impose on the basic reality 
of chaos..."!
!! ! ! ! ! ! ! ! ! ! ! — William Gaddis [5]

Knowledge is always in motion. There are surface changes, of course, sometimes quite dramatic ones. But there are 
also deep movements, the cultural equivalents of subduction and continental drift. In the present, these changes are 
rarely seen—as the “known” world is carried along by them, the frame of reference of an individual “knower” seems 
to remain the same. But one can see the continents of knowledge forming and reforming through the centuries. In the 
12th century, for example, philosopher Hugo of Saint-Victor, one of the era’s most influential educators, classified 
architecture, sculpture, and painting as subsets of a more central cultural study: armor. The “liberal arts” of the same 
era were grammar, rhetoric, dialectic, arithmetic,! astronomy, music, and geometry...recognizably constituting a 
different knowledge universe than today’s “liberal arts,” however variously defined. [3]

The human tendency to assume that one’s own experience is a good guide to how things have always been, combined 
with systemic neglect of intellectual history, obscure the transformation of disciplines. But the current shift can be 
tracked in language. According to the 2011 Random House Dictionary, the word “interdisciplinary” first came into use 
during World War II, between 1935 and 1940, as a way to identify the mixing of knowledge disciplines and 
professions. [12] It wasn’t enough. Inter- has been joined by trans- and cross- disciplinary subjects and together they 
have spawned a welter of pursuits that didn’t exist in 1940: anthrozoology, astrobiology, bioinformatics, cognitive 
linguistics, computational chemistry, evolutionary literary theory, medical cybernetics, neuroaesthetics... the list of 
recombinant disciplines goes on and on. Within fine art, hybrid media are now the norm. Considering that for the past 
decade nearly three-quarters of the artists representing scores of countries in the world’s major international 
exhibitions, such as the Venice Biennale, draw on multiple disciplines including performance, film, and writing, 
“pure” painting and sculpture are now minority disciplines. The first rumblings of these changes roughly coincide with 
the development of cybernetics, information theory, and other sources of today’s digital technologies in the decade 
following World War II.

See me if you can

When something seems without meaning, then it becomes interesting—THAT is the transition that 
interests me.

— Alva Noë

Dennis Bartels, Executive Director of the Exploratorium, began the meeting by recalling that the Exploratorium has 
been interdisciplinary since its opening in 1969. When founder Frank Oppenheimer, a physicist, designated his new 
museum as one of science, art and perception, he institutionalized his view that artists and scientists had valuable 
insights to exchange. He pointed out that both sorts of practitioners were trained to notice patterns, telling his 
biographer K.C. Cole that “Without art, ‘one even ignores what people’s faces are like, but by seeing paintings of 
people’s faces you begin to look at them again, and I think that the same thing is true of science. You look at the sky 
and you see the stars, and it is just an amorphous mass; but suddenly somebody talks to you about it and you see that 
some stars move with respect to other stars.” [1]



Alva Nöe (standing, left) responding to questions. Jeannette Redensek, dressed in black, listens at the central table 
nearest to Nöe. Dennis Bartels turns towards the camera in the right foreground.

Noë brought the link between expectation and perception alive by projecting a short text in which the word “of” was 
doubled as if due to a typographical error. “Read the text aloud,” he asked a woman in the front row. She promptly 
read it off, omitting the repeat. That, Noë said, was proof she was a “good” reader—her brain was focusing, at a level 
below consciousness, on the words it knew from experience added to the meaning. But it was also proof that she was 
not consciously “processing” all the sensory input available to her.

When one first encounters something that one does not know how to “read,” as when watching an unfamiliar sport, it 
may seem flat or uninteresting until an experienced viewer explains what to look for. Noë’s particular interest as a 
philosopher is in that shift: the moment when something that seems featureless, something that the viewer doesn’t 
know how to perceive, is transformed into something distinct, becoming “known.” Bringing something into focus for 
perceptual consciousness is not an automatic result of that something being perceivable.  If a mind doesn’t question or 
probe its experience, much of its potential for consciousness will remain latent. An essential feature of art, Noë 
continued, is that its subject matter is not delimited. Anything at all can be a problem for art, so it expands the scope of 
the questions in play, and therefore the range of consciousness.

Art, then, may have a special role to play as humans scan the world for information relevant to their lives. It frames 
experiences, and by positioning them within a “frame of reference,” increases the perceiver’s chances of noticing, 
questioning, and considering them. In this regard, the extreme flexibility of art forms in Western culture is an 
advantage. Noë claimed that unlike physics, art is not limited to certain questions—it can, and does, address 
everything from what the artist had for breakfast to the future of life on earth. It is not about “results,” as in a scientific 
abstract that presents findings, but about “process,” exercising the ability to notice and make meanings. Smiling, Noë 
proposed that the “general form” of the work of art, the question it poses to the viewer, is: “See me if you can.”



Anxiety and aesthetics

An aesthetic/s is an organization of thoughts in verbal or written form. An aesthetic/s can be inferred, 
however, from any manifestation...

— Leonard Koren [7]

Noë argues that consciousness is not something that happens passively inside us; it's something that we do. [10] He is 
the philosophical soulmate of Oppenheimer, whose educational method Bartels described as “radical participation.” 
Oppenheimer’ s approach was “radical” in two senses of the word, both thoroughgoing, with “no spectators,” and 
politically subversive. As Bartels said, “it stops training kids to be passive consumers of other people’s stuff and trains 
them as active investigators of their own questions.”

But it’s a short jump from asserting that images play a critical role in creating experience to asserting that art should 
play a particular role by creating approved experiences—that art should be “useful”: elevating the spirits, inculcating 
moral values, affirming ideals of beauty. Or stimulating thought, cementing learning, rallying the people. Cultural 
history is littered with variations of this line of thought, which can serve all kinds of politics, as pointed out by art 
historian Jeannette Redensek, a researcher at the Albers Foundation. Whenever art has a pedagogical purpose, she said, 
it is also in some way about control. When Friedrich Froebel invented kindergarten, for example, he designed 
aesthetically pleasing “gifts” for children, objects intended to stimulate creative play and active learning. They were 
also expected to direct the children in developing morality and ethics. The goals of Froebel’s kindergarten, or of an art 
institution such as the Bauhaus, may be more appealing than Hitler’s call for “art that conveys the cultural state of the 
German race,” but they all promote art that is “useful.”

The utility of art may not be an idea one can get away from, but that hasn’t kept philosophers from trying. Redensek 
outlined a history of aesthetics as an autonomous zone starting with Kant’s Critique of Judgment and the proposition 
that artworks are self-sufficient totalities to be contemplated for their own sake. As Redensek pointed out, Kant also 
believed that art played a role in enlightened self-formation, which led to the conclusion that the freer art is, the freer 
humans are. But the flip side of this equation is that if a society’s aesthetics is unstable, so must be the society. Turn-of-
the-twentieth-century European citizens, who whether they knew it consciously or not held beliefs that were shaped by 
Kant’s ideas, thus often experienced anxiety as they encountered the unfettered art of modernity.

Attempts to codify aesthetic knowledge, then, are a move to counter anxiety and to bolster a stable society. Redensek 
demonstrated the process in action with excerpts from a series of aesthetic tests, courtesy of early twentieth century 
behaviorist psychology. The Pintner/Paterson Performance Test Series 1917, an early attempt to test nonverbal 
intelligence, directed subjects to “Choose the prettiest” shape. Untroubled by understandings of “pretty” as a relative—
and political—term, Pintner and Paterson were confident that, guided by their own judgments, they could correctly 
evaluate the results. The psychologist Edward Thorndike determined the correct answers on his 1916 “Tests of Esthetic 
Appreciation” by identifying the “normal” answers: the shapes preferred by the greatest number of people were scored 
as the most beautiful. By this reckoning, the square was the most beautiful polygon. The ironies of Thorndike’s 
beauteous and literally conformist square brought appreciative laughter from the audience.

Thorndike’s test was constructed as “a graded series of known degrees of aesthetic merit to be arranged in order” [14] 
in serene confidence that “aesthetic merit” enjoyed an eternal and universal existence. But, as Leonard Koren says in 
his brief, but comprehensive review of aesthetics, Which “Aesthetics" Do You Mean?, “Our aesthetic predispositions 
also intrude into what we believe to be the domains of reason...Our susceptibility to ‘honest’ eyes, a ‘sincere’ tone of 
voice, ‘solid’ facts, and an ‘elegant’ argument suggests that even the foundations of our rational knowledge are subject 
to aesthetic mediation.” [7]

Into the gap

What sort of morning was Euclid having when he first considered parallel lines?
— Thomas Lynch, from Euclid Comes to Coffee

If aesthetics encompasses the domain of reason, rather than being subject to it, what claims can be made for art as a 
way of knowing? The writer Lawrence Weschler introduced, through the medium of poetry, the notion of exploring 
without saying. Beginning with Euclid Comes to Coffee by Thomas Lynch, he shared poems that created sparks of 
meaning across gaps in representation. In his own way, Weschler embodied this leitfmotif in the interstitial spaces of 
the conference, sharing his binder of poems with anyone who wanted to look at it and pulling more poems from his 
pocket date book to augment conversations. But it was the artist and theorist Simon Penny who introduced a route 
through the contradictions of discussing-what-cannot-be-said.



Penny has proposed that, “post-cognitivist cognitive science" (PCCS) might offer a new way of speaking about, and 
validating, the embodied and situated intelligences of the arts, which might both correct the relegation of the (plastic 
and performing) arts to second-rank intellectual status, and provide ways of considering the performative/embodied 
nature of the arts of real-time, leading to more a satisfactory theoretico-aesthetic corpus.” [11]

Penny, who believes that cognition is a biological process that doesn’t require explanation, aligned with Noë in 
rejecting the notion that cognition, mind, and intellect can be equated with the brain. He also pointed out that today’s 
technological paradigms, which emphasize binaries, are rooted in a Victorian model that pitted mind against body, and 
conceptualized intelligence and thinking solely as the manipulation of symbols. Quoting the anonymous thinker who 
said “The difference between theory and practice is greater in practice than in theory,” Penny argued that human 
intelligence is not limited to the brain, but is constructed through the intersection of the body with the world. In his 
view, the bipolar computing paradigms that currently infuse computing, from the “on/off” of zeros and ones to the 
philosophical divide between “humans” and “nature,” miss the essential contributions of bodies and environments to 
thought.

In the rapidly developing corpus of research rethinking the intersections of mind, body, and environment, there are a 
number of approaches that might fruitfully be explored for their relationship to contemporary art. For example, 
psychologist Gerd Gigerenzer, of the Max Planck Institute for Human Development, studies how humans learn to live 
with uncertainty. He believes that the evolution of cognition can be understood as based on an adaptive toolbox of 
“instincts” that help humans make inferences and take decisions making the best use of whatever information is 
available. [6] One thinks immediately of works such as Richard Serra’ s sculptures, which heighten viewers’ awareness 
of their physical location in space, “exercising” an element from that toolbox of instincts, or Kristin Lucas’s Between a 

Rock and a Hard Drive, in which mundane elements of a 
virtual environment “speak” to a visitor, as if one’s 
instincts were “coming alive” in cyberspace. [8]

And not only is thinking distributed throughout the body, 
it may not be limited to one body. Penny referred to the 
work of anthropologist Lucy Suchman, on situated 
knowing, and cognitive scientist Edwin Hutchins, on 
distributed cognition, in suggesting that holistically 
embodied thinking occurs between a body and an 
environment, or between several bodies in a group. 
Which makes this a good moment to pause to consider 
the site of the meeting, which, if one accepts this premise, 
was part of the system-of- thought being co-created 
during the talks.

The City Club of San Francisco is dramatically artful. The 
1930s Art Deco landmark was designed by the firm of 
Timothy Pflueger, who believed in integrating art with 
architecture. As conferees went to the restroom, they 
walked by Diego Rivera’s allegorical mural of California, 
which fills a stairwell adorned with balusters by sculptor 
Robert Boardman Howard. Every surface in the meeting 
room appealed to the senses. The walls were covered with 
marquetry in warm woods, the ceiling patterned with 
metal reliefs, and the furnishings glowed in dark reds and 
golds. Speakers addressed the room from beneath an 
unusual hammered metal relief of astrological signs, 
installed above an opulent fireplace.

The unified effect of the interior was disrupted by a large projection screen awkwardly jammed into a corner and other 
technological accoutrements of the modern meeting, an aesthetic disjuncture that resonated with Penny’s discussion of 
the theoretical disconnect between body and mind. It was not a resonance that could easily be described in logical 
language, yet it was there, and the conference planners at the Exploratorium must have known that this highly 
aestheticized space would support the discussion in a different way than that of a generic meeting room. Listening to 
Penny, conferees could refer to their own, immediate sensations of thinking together in an elaborated space, and 
consider from their own experience how this might be different from thinking in other environments.

Lawrence Weschler reading a poem



Artists have been drawing attention to the things-that-are-left-out of binary models ever since the theories that 
underpinned digital technology began to bear practical fruit. Witness this description of Cybernetic Art Work That 
Nobody Broke (1969) by Harold Hurrell, who later became known as a member of the Art & Language group:
Hurrell’ s spurious computer program for interactively generating color refused to allow the user to interact beyond 
the rigid banality of binary input. If the user input a number other than 0 or 1, the program proffered the message: 
“YOU HAVE NOTHING, OBEY INSTRUCTIONS!” If the user input a non- number, Cybernetic Art Work told him or 
her that there was an “ERROR AT STEP 3.2.” [14]

What we can know is not enough

Indexing problems are quite interesting. They are coincident with the difficulties encountered in 
mapping the space in which our conversation takes place.

— Art & Language, from Index 01, 1972

In light of the confluence of interests between artists and scientists working on mind/body/environment questions, the 
history of conceptual art gains new relevance. In his talk, Dominic Willsdon, curator of education at the San Francisco 
Museum of Modern Art, diagnosed a peculiar contradiction in the way art critics and historians have thought of art 
about knowledge systems: reinforcing the cultural trope dividing mind from body, they have considered artists 
working with information systems as a separate breed from those working with technical systems. As art historian 
Edward Shanken wrote in his seminal essay “Art in the Information Age: Technology and Conceptual Art,” 
“conceptual art emerged during a moment of intensive artistic experimentation with technology, [but] few scholars 
have explored the relationship between technology and conceptual art...the correspondences shared by these two 
artistic tendencies offer grounds for rethinking the relationship between them as constituents of a larger social 
transformation from the machine age of industrial society to the so-called information age of post-industrial 
society...the more theoretically sophisticated aspects [of art-and-technology]—i.e. its concern with process and 
systems, the relationship between technological and aesthetic structures of knowledge, and an interactive, two- way 
exchange of information—were closely related to central features of conceptual art.” [13]

Focusing his remarks through an analysis of the work that has become known as Index 01, a 1972 installation by the 
Art & Language group, Willsdon discussed art that “explicates,” or “meets the knowledge disciplines halfway.” Index 
01 was made with eight metal file cabinets standing on grey pedestals. Seven of the cabinets were filled with texts 

Art & Language, Index 01, 1972



belonging to the Art & Language collective, some of which had been cut in half in order to fit. The eighth cabinet was 
only half-filled, with two and a half empty drawers. On the wall near each cabinet was a photostatic list of the 
contents, with indications of the “compatibility relations” that were possible between texts (“+” meant in agreement, 
“#” meant contradictory, and “T”meant “not in the same logical space.”) Posters with writing about the index and a 
graphic lattice of connections between the documents completed the ensemble.

Index 01 was an astute choice of example not only as a stand-alone work, but also for its central role in a historically 
significant exhibition, Documenta 5. While most versions of Documenta—an international exhibition that since 1955 
has been held regularly in Kassel, Germany—are considered important by the art world, critic Barbara Rose called 
Documenta 5 “very important because art became an act instead of an object.” [author’s emphasis] [9]

Head curator Harald Szeeman arranged the exhibition by thematic sections rather than by formal genre in part because 
of his desire to include the new “conceptual” work that hewed to no traditional discipline. Szeeman brought to the 
world’s attention this hitherto subterranean slippage along a modernist fault; a rupture between traditional forms and 
new content. Post-modernism pushed up through the crust of the art world.

Among the ten artists credited with the production of the “information system” that was Index 01 were the four 
founders of the ever-shifting group that constituted Art & Language: Terry Atkinson, Michael Baldwin, David 
Bainbridge, and Harold Hurrell, the creator of Cybernetic Art Work That Nobody Broke. Bainbridge and Hurrell met 
their co-founders when Atkinson and Baldwin expressed interest in an exhibition of their cybernetic models. [2] Thus 
the roots of Art & Language reached into cybernetics, although for various reasons, including the art world’s 
disillusionment with the military applications of systems thinking, this connection was pushed into the background 
over time.

Willsdon remarked of the work of Art & Language and contemporaneous conceptual art that the more it deals with 
knowing, the less visual it becomes. But if one expands the notion of the visual, “seeing” the “negative space” in 
Index 01 could be key to a meaning. The empty drawers of the eighth cabinet can be read as a reference to the ongoing 
nature of Art & Language’s investigation; they also suggest the pressure of omissions—what is not said— in shaping a 
particular system of thought.

Adding it up

The purpose of art is to lay bare the questions that have been occluded by the answers.
— James Baldwin

What is not-reported also shapes this writing—of the dozens of presentations at the conference, a handful have been 
discussed here. Every speaker contributed to the cloud of ideas that precipitated into this document, although due to 
constraints of space it will draw to a close without elaborating on most of them directly. But histories of the science 
museum and the popular culture of mid-twentieth century, contributed by physicist Rob Semper and artist Peter 
Richards respectively, should be mentioned as they reminded listeners that the Exploratorium’s first exhibition, in 
1969, was Cybernetic Serendipity. Indeed, some works from that famous exhibition—a primal show of art and 
technology—are still in the collection, including Nam June Paik’s Television with Distorted Image. Paik’s fascination 
with distorted signals has often been understood as an aesthetic interest not unlike that of the Cubist painters, a 
technological variant of creating abstract images from representational underpinnings. But one might equally well 
interpret his work as figuring, momentarily, properties of the signal that had been hidden, flickering at the border 
between the known and unknown.

Capturing the symposium’s flickering picture of art as a “way of knowing,” and bringing it, momentarily, into stable 
form, one might begin with the notion that contemporary art operates at the interface between the known and 
unknown. Although it can include language, it provides an avenue to “explore without saying,” which becomes both 
more imaginable and more salient when thought is defined, in accordance with “post-cognitivist” cognitive science, as 
a production of the whole being, not only of the brain and not wholly of language. If consciousness is understood as 
what one has learned to see, while the unconscious handles what is “out of sight,” art is a “way of knowing” with the 
particular power of taking them both into account simultaneously. And thus, for those willing to tolerate the anxiety of 
standing on moving ground, it expands seeing, resists dangerous certainties, and urges exploration of the inexhaustibly 
vast borderland between the known and unknown.
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